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. , $\in V$ (
), $e_{k}=(v_{i}, v_{j})\in E$
1[3] $V$ .
$V$ $C$ $V$ .
(i) (Intersection property) $\forall p,$ $q\in C[p\cap q\neq\emptyset]$ ,
(ii) (Minimality) $\forall p,$ $q\in C\lceil p\not\subset q|$ .
$C$ .
2[3] $C$ $D$ $V$ . $C\neq D$ ,
, $p\in D$ $q\subseteq p$ $q\in C$
, $C$ $D$ (dominate)
,














$C$ $D$ , $C$
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3[5] $G=$ ( $V,$ E-) , $C$ $V$
. $q\in C$ qVh $G$
$h=(V_{h}, E_{h})$






. , $\mathcal{H}_{G(C)}^{*}$ 2
$g$ , , $g$ $h$ ,
. $\mathcal{H}_{G}^{*}(C)$ minimality
4[5] $G=(V, E)$ , $C$ $D$ $V$
2 $\text{ }$ . $?t_{G}^{*}(C)\neq \mathcal{H}_{G}^{*}(D)$ , ,
$g\in \mathcal{H}_{G}^{*}(D)$ $h$ $g$
$h\in \mathcal{H}_{G}^{*}(C)$ , $C$ $D$ G-
(G-dominate) ,
$G$- , G-ND (G-
nondominated coterie) .
$C$ $D$ $G$- ,
$G$ , $C$ $D$
. ,
$\mathrm{N}\mathrm{D}$ , G-ND $G$
.
5 $Q$ $V$ . $Q$
, $Q$
$Q$
$MinSet(Q)$ . $q\in Q$ , $q\subseteq r$
$V$ $r$ $Maxs_{e}t(Q)$
6 $C$ $V$ , $s$ $V$
. $MinSet(\{q|q\in Maxs_{e}ts(c)\wedge q\not\subset s\})$
$V$ $C\backslash \{s\}$ .
2[5] $G=(V, E)$ , $C$ $D$ $V$ 2
. $D$ $C$ $G$- ,
.
$A_{G}(C)\leq A_{G}(D)$ .
3 4 , , $G$
G-
. 4 ,
3 $G$- ‘ ‘
.
4 . , [4] .
3[4] $G=(V, E)$ , $C$ $V$
. $f=(V_{f}, E_{f})\in \mathcal{T}(G)$
, , $C$
G- .
$h=(V_{h}, E_{h})\in \mathcal{H}_{G}^{*}(C)$ ,
$h\not\subset f$ $V_{h}\cap V_{f}\neq\emptyset$ . (1)
$V$ $s$ . $s$
$G$ , $s$
, , $s$ .
4[4] $G=(V, E)$ , $C$ $V$
. $q\in C$
, $C$ G- .




. , , $f$ $g$
( ) $f\subseteq g(f\subset g)$
. , $\mathcal{T}(G)$
, $G$
( , ) .
1 [5] $G=(V, E)$ , $C$ $D$ $V$ 2
. $D$ $C$ ,
. $\dot{i}$ . .
$A_{G}(C)\leq A_{G}(D)$ ,
, $A_{G}(C)$ $G$ $C$
. $\cdot$ . $\cdot$
1 2 , 5 .
1[4] $G=(V, E)$ , $C$ $V$
. $f=(V_{f}, E_{f})$ $\mathcal{T}(G)$
. , $q\subseteq V_{f}$ $q\in C$
, $h\subseteq f$ $h\in H_{G}^{*}(C)$ .
2[3] $C$ $V$ .
$V$ $s$ ,
$C$ .
$q\in C$ , $q\not\subset s$ $q\cap s\neq\emptyset$ . (3)




5 $G=(V, E)$ , $C$ $V$ ND $-$
. $q\in C$
$G-q$ $W=(Vw, Ew)$ ,
, $C$ G-
.
G–Vw $W’=$ $(V_{W’} , E_{W’})$ ,
$p\in C$ ,
$p\not\subset V_{W’}$ , (4)
, $G-s$ ( $s$ $V$ ) , $V-s$
$G$ .
Proof. $C$ $G$ ND . ,
(4) $q\in C$ $G-q$ $W$
, 3 (1) $G$
.
If part: $C$ G-
. , 3 $\in \mathcal{H}_{G}^{*}(C)$
$\not\subset f$ $V_{h}\cap V_{f}\neq\emptyset$ $G$
$f=(V_{f}, E_{f})$ .
$C$ $\mathrm{N}\mathrm{D}$ 2 , $q\subseteq V_{f}$ $q\cap V_{f}=$
$\emptyset$ $q\in C$ . $q\subseteq V_{f}$
$q\in C$ , 1
, $h\subseteq f$ $h\in \mathcal{H}_{G}^{*}(C)$
, . , $q\cap V_{f}=\emptyset$
$q\in C$ .
, $G-q$ . $q\cap V_{f}=\emptyset$
, $G-q$ $f$
.
$G-q$ $W=(V_{W}, Ew)$ (
, $f\subseteq W$ ). , G–Vw
, $W’=(V_{W’,w}E’)$ . , $V_{W}\cap V_{W}’=\emptyset$
.
, $p\in C$ $P\not\subset V_{W’}\vee$
. $p\subseteq V_{W’}$
$P\in C$ .
W’ , $f’=(V_{f’},$ $Ef^{\prime)}$
( , $V_{f’}=V_{W’}$ ). , $P\subseteq V_{f’}\text{ }V$ ,
1 f’ $\mathcal{H}_{G(C)}^{*}$ $=(V_{h}, E_{h})$
. , $V_{W^{\cap}}V_{W}’=\emptyset,$ $V_{f}\subseteq V_{W}(f\subseteq W$
) $V_{h}\subseteq V_{W’}$ ( $\subseteq f’,$ $V_{f’}=V_{W’}$ )
, $V_{h}\cap V_{f}=\emptyset$ ,
. , $P\in C$ $P\not\subset V_{W’}$
. , $C$ G-
, (4) $q\in C$ $G-q$
$W$ .
Only if part: (4) $C$ $q$
$G-q$ ,
3 (1)
. , (4) $q$
$G-q$ $W=(Vw, Ew)$
. $q\cap Vw=\emptyset$ . ,
$W$ , $f=(V_{f}, E_{f})$
( , $V_{f}=V_{W}$ ).
, $=(V_{h}, E_{h})\in \mathcal{H}_{G}^{*}(C)$ $\not\subset f$
. $\subseteq f$
$h\in \mathcal{H}_{c(C)}^{*}$ (
, $V_{h}\subseteq V_{f}$ ). , $\mathcal{H}_{G}^{*}(C)$ , $q’\subseteq V_{h}$
q’ . , $q\cap V_{W}=\emptyset$
$V_{h}\subseteq V_{f}=Vw$ , $q\cap q’=\emptyset$
, $C$ intersection property
. , $\in \mathcal{H}_{G(C)}^{*}$ $\not\subset f$
.
, $\in \mathcal{H}_{G}^{*}(C)$ $V_{h}\cap V_{f}\neq\emptyset$
. $\mathcal{H}_{G(C)}^{*}$
. $\mathcal{H}_{G}^{*}(C)$ $q’\subseteq$ Vh
q’ . , G–Vw
$W’=$ $(V_{W’} , V_{F’})$ $q’\not\subset V_{W’}$
, $V_{h}\not\subset V_{W’}$
. , $\in \mathcal{H}_{G(C)}^{*}$ G–Vw
– .
, $\in \mathcal{H}_{G}^{*}(C)$ Vw $(=V_{f})$
. ,
$\in \mathcal{H}_{G}^{*}(C)$ $V_{h}\cap V_{f}\neq\emptyset$






Replace . , Pascal
.
Quorum Replace Rnction
1 function Replace ($\mathrm{v}\mathrm{a}\mathrm{r}V$ : universal set of vertices;
$C$ : coterie; $s$ : subset of $V$ ): coterie;
2 var
3 $C’$ : set of subsets of $V$ ;
4 begin
5 $C’:=C\backslash \{_{S}\}$ ;
6 Replace:$=Mins_{e}\iota(C’\cup\{\overline{s}\})$
7 end.
3 $V$ , $C$ $V$
. $s$ $V$ .
, Replace$(V, c, S)$ $V$ .
Proof. Replace$(V, c, s)$ minimarity
. Intersection property ,
$MaxSet(c’)$ $MaxSet(c)$ , $C’\neq\emptyset$
, C’ 2 . $q$
C’ . $q\not\subset s$ , $q$ $- s\neq\emptyset$
238
. , $Mins_{e}\iota(C’\cup\{\overline{s}\})$ ,




1 program Reassignmentl (INPUT, OUTPUT);
2 var
3 $G(V, E)$ : graph; $C$ : coterie; $x$ : subset of $V$ ;
4 function $Detec\iota$ $(\mathrm{v}\mathrm{a}\mathrm{r}G(V, E)$ : graph; $C$ : coterie):
subset of $V$ ;
5 var
6 check: Boolean;
7 $Q$ : set of subsets of $V$ ; {set of quorums}
8 $q$ : subset of $V$ ; {quorum}
9 begin.
10 $Q:=C$, check $:=fal_{Se}$ ; Detect: $=\emptyset$ ;
11 while $Q\neq\emptyset$ and check $=fa\iota_{S}e$ do
12 begin
13 Let $q$ be any element in $Q$ , and $Q:=Q-\{q\}$ ;
14 if $q$ and $\overline{q}$ then
15 begin





21 READ$(G, C)$ ;
22 $x:=Detec\iota(c, C)$ ;
23 while $x\neq\emptyset$ do
24 begin




6 $G=(V, E)$ , $C$ $V$
. $D$ Algorithm I $C$
. , .
$A_{G}(C)\leq A_{G}(D)$ .
Proof Algorithm I 23 26 while
$(C=)c_{1},$ $c_{2},$
$\ldots,$
$c_{k(}=D)\dot{\text{ } }$ , $k\geq 1$ .
, $i(1\leq i\leq k)$ $A_{G}(C)\leq A_{G}$ (Ci)
. , $i$
.
$i=1$ , $C=C_{1}$ $A_{G}(C)\leq Ac(C_{1})$
. , $A_{G}(C)\leq A_{G}(C_{i})$ ,
$1\leq i<k$ , . $i<^{-}k$ ,
$q$ -q
$q\in$ ci . 4 ,
-q $G$ $f=(V_{f}(=\overline{q}), E_{f})$
, $f$ $H_{G}^{*}(Ci)$ 3 (1)
. , $C’=C_{i}\backslash \{\overline{Vf}\}$
. C’ . ,
Replace , $C_{i+1}$ $MinSet(c’\cup\{V_{f}\})$
.
, $C_{i+},\text{ }$ G G- ,
$\mathcal{H}_{G}^{*}(cr)=\mathcal{H}_{G}^{*}$ (Ci), $c_{+1},\text{ }$ C’ G-
.
$f$ (1) , $h\in \mathcal{H}_{G}^{*}$ (C
$V_{h}\cap V_{f}$ $\neq\emptyset$ . ,
$V_{h}\subseteq\overline{V_{f}}$ $\mathcal{H}_{G}^{*}(Ci)$ .
, C, C’ , $\mathcal{H}_{G}^{*}(c’)=\mathcal{H}_{c}*$ (C
. , $f$ (1)
, $H_{G}^{*}(c’)=\mathcal{H}_{G}^{*}(Ci)$ ,
$h\in \mathcal{H}_{G}^{*}(C’)$ $\not\subset f$ .
, C’ $C_{i+1}$ , $\mathcal{H}_{G}^{*}(Ci+1)$ , $\mathcal{H}_{G}^{*}(C’)$
$f$ , $f$ $\mathcal{H}_{G}^{*}(c’)$
, 4 , $\mathrm{c}_{41}\text{ }$ C’ G-
.
, $c_{+1},\text{ }$ Ci G-
, 2 $A_{G}(Ci)\leq A_{G}(c_{i+1})$
. , $A_{G}(C)\leq A_{G}$ (Ci) , $A_{G}(C)\leq$





1 program Reassignment2 (INPUT, OUTPUT);
2 var
3 $G(V, E)$ : graph; $C$ : coterie; $x$ : subset of $V$ ;
4 function $De\iota_{e}Ct$ $(\mathrm{v}\mathrm{a}\mathrm{r}c(V, E)$ : graph; $C$ : coterie):
subset of $V$ ;
5 var
6 result, check $j$ Boolean;
7 $Q_{1},$ $Q_{2:}$ set of subsets of $V$ ; {set of quorums}
8 $T_{1},$ $T_{2:}$ set of subsets of $V$ ;
{set of vertex sets of connected components}
9 $p,$ $q$ : subset of $V$ ; {quorum}
10 begin
11 $Q_{1}:=C$ ; result:$=fal_{S}e$ ;
12 . while $Q_{1}\neq\emptyset$ and result $=fa\iota_{S}e$ do
13 begin
14 Let $q$ be any element in $Q_{1}$ , and $Q_{1}:=Q_{1}-\{q\}$ ;




$\emptyset$ and r.esult $=false\dot{\mathrm{d}}\mathrm{O}$
17 begin
18 Let $V_{W}$ be an arbitrary element in $T_{1}$ ,. and $T_{1}:=T_{1}-\{V_{W}\}$ ;
19 Determine the vertex sets $T_{2}$ of
the components of G–Vw;
20 check:$=true;$ .
21 while $T_{2}\neq\emptyset$ and check $=true$ do
22 begin




25 while $Q_{2}\neq\emptyset$ and check $=true$ do
26. begin .
27 Let $p$ be an arbitrary element $\mathrm{i}\mathrm{n}\cdot Q_{2}$ ,
. and $Q_{2}:=Q_{2}-\{p\}$ ;
28 ..
if $p.\subseteq V_{W’}$ then $\mathrm{c}..he.ck:=$. false29 end
30 end;
31 if check $=true$ then
32 begin






39 $\dot{R}’\dot{E}Al$)$(G, c)$ ;
40 $x:=Deiect(c, C)$ ;
41 while $x\neq\emptyset$ do
42 begin




7 $G=(V, E)$ , $C$ $V$ ND
. $D$ Algorithm II $C$
. , .
$A_{G}(c)\leq AG(D)$ .
Proof. 6 $f$ rw
$G$ ,.
.
, $\mathrm{N}\mathrm{D}$ , Re-
place $\mathrm{N}\mathrm{D}$ .
4 $C$ $V$ , $s$ $V$
. $C$ $\mathrm{N}\mathrm{D}$ , Reptace$(V, c, S)$
$\mathrm{N}\mathrm{D}$ .
Proof. $C$ ND . $V$
$x$ . , 2 , $q\subseteq x$
$q\cap x=\emptyset$ ( , $q\subseteq\overline{x}$)
$q\in C$ . . ...
, $q\subseteq x$ . $x\subseteq s$ , $\overline{s}$ -x
. $\overline{s}\in ReplaCe(V, c_{s},)$ , $P\subseteq$ -x
$p\in ReplaCe(V,\dot{c}_{s},)$ . $x\not\subset s$
, $x\in MaxSet(Rep\iota aCe(V, C_{S},).)$ ,
$p\in ReplaCe(V, C, s)$ $p\subseteq x$
. ..
, $q\subseteq$ -x . $\overline{x}\subseteq s$ , $\overline{s}\subseteq x$
, $p\subseteq x$ $p\in$
$Replace(V, c_{s},)$ . $\overline{x}\not\subset s$ ,
$P\in ReplaCe(V, c, s)_{-}$ $P\subseteq\overline{x}$
. . $\cdot$
, $p\subseteq x$ p-x
$p\in Rep\iota aCe(V, c, S)$
. , Replace$(V, C, s)$ $\mathrm{N}\mathrm{D}$ .
, Algorithm II ,
$\mathrm{N}\mathrm{D}$ , G-ND
.
8 $G=(V, E)$ , $C$ $V$ ND
. $D$ Algorithm II $C$
. , $D$ G-ND .
Proof. 4 , $D$ ND
. Algotithm II , $D$
5 (4) $q\in D$
$G-q$ $W$







































7-Majority 1 $\{\{1,2,3,4\},\{1,2,3,5\},\{1,2,3,6\},\{1,2,3,7\},\{1,2,4,5\},\{1,2,4,6\}$ ,
$\{1,2,4,7\},.\{1,2,5,6\},\{1,2,5,7\},\{1,2,6,7\},\ldots\}$
$\bullet$ .
















$\bullet$ Algorithm I II ,
, $G_{1}$ . , 4
(2) , 5 (4)
,
.










, Algorithm I II, .
. Algorithm II Algorithm I
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